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Sir: 



that: 



I, Gabriel Kreiman, M.Sc, Ph.D. of Cambridge, Massachusetts declare and state 



1. 



I am currently a Whiteman Fellow at the Center of Biological and Computation 
Learning at the Massachusetts Institute of Technology. I obtained a Ph.D. in Biology 
and a M.Sc. in Computation and Neural Systems from Californian Institute of 



Technology under Professor Christof Koch, and a B.Sc. in Physical Chemistry with 
Honors from the University of Buenos Aires. I have published a number of journal 
articles on the subject of bioinformatics. I have also received a number of awards for 
scientific achievement. My Curriculum Vitae is attached as Exhibit A. 

I have no ownership interest in the above-referenced application. I am not being 
compensated for providing this Declaration. 

Prior to making this Declaration, I have reviewed the specification, office action 
dated February 11, 2003, and references cited in this office action for the above- 
referenced application. The references that I have reviewed include, but are not 
limited to, U.S. Patent No.: 6, 303, 301 (Reference A of PTO-Form 892 dated 
5/22/02, hereinafter "Mack"); Mangiameli et al, European J. Operational Res. (93): 
402-417 (1996) (Reference U of PTO-Form 892 dated 05/07/01, hereinafter 
"Mangiameli"); and Kohonen, T., Self-Organizing Maps, 2nd Edition, T.S. Huang et 
al., eds. (NY: Springer- Verlag, 1997) (Reference AR of IDS filed 7/24/00 hereinafter 
"Kohonen"). 

On page 4 of the February 11, 2003 office action, the Examiner states: 

As set forth in the previous Office action, while Mack reference does 
not explicitly teach or suggest use of SOM for the data analysis, it 
does motivate/suggest using alternative statistical methods (see 
columns 27-28). More importantly, the motivation to modify Mack 
comes from Mangiameli, who, after comparing SOM and seven 
clustering methods, concludes that SOM is superior to all others in 
determination of natural subgroups in a data set. Given the large 
number of genes used in Mack (65,000 for potential genes regulated 
by p53), one of ordinary skill in the art would have been motivated by 
Mangiameli to modify Mack by using SOM instead of cluster 
analysis. 

I respectfully disagree with the Examiner's conclusion for the reasons presented 
below. 
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6. While the self organizing maps (SOMs), described by Kohonen and Mangiameli, 
have been used for quite some time now, the application of this tool to the study of 
gene expression data is novel and has unexpected, surprising results. The application 
of SOMs to gene expression data is the subject of the claimed invention, and is 
attributed to the inventors, Tamayo et al The inventors have successfully used this 
tool in the study and classification of gene expression among different types of 
cancer cell types. 

7. Mack has provided computational tools for the analysis of microarray data. Mack 
only generally refers to clustering methods, and does not suggest using an 
unsupervised clustering method. For example, in Column 27, Mack only quotes 
some very general cluster books: 

"Methods for cluster analysis are described in detail in Harfigan 
(1975) Clustering Algorithms, NY, John Wile and Sons, Inc, and 
Everritt, (1980) Cluster Analysis 2nd, Ed, London Heineman 
Educational books, Ltd., incorporated herein for all purposed by 
reference. The causal relationships in a genetic network can also be 
modeled by stochastic procedures. Such models allow the 
examination of the dynamical aspects of the genetic network in terms 
of change over time or across conditions. Maybeck, Stochastic 
Models, estimation and control vol 1, (1979) NY, Academic Press. 

Thus, Mack only generally refers to the use of clustering methods and does not 
disclose how they specifically accomplished the clustering of the data. Numerous 
papers have been published proposing different algorithms, and different algorithms 
and computational tools may serve different purposes. I would not read the 
generalizations in Mack, in combination with the other cited references, and come to 
realize the specific direction of the claimed invention, namely to use an unsupervised 
clustering algorithm of SOM to analyze gene expression data. 



Mack provides methods for mapping regulatory relationship among genes by using 
supervised clustering where the number of clusters as well as their composition are 
determined by the scientist beforehand. The supervised clustering, as generally 
described in Mack, refers to the need for the user to input information into a 
computer before the algorithm can be used to determine the results. Supervised 
clustering, like that described in Mack, is one that involves the predetermination of 
the number of clusters as well as their composition. In contrast, the claimed 
invention of Tamayo et al uses unsupervised clustering, which generally does not 
require user input, and the algorithm can analyze the data independently. An 
important distinction between Mack and the claimed invention is that the claimed 
invention does not require prior knowledge of the data, whereas Mack does. 
Additionally, For example, Mack states "in some embodiments, models are built by 
incorporating expression data and current knowledge about the regulation of specific 
genes." Column 27. As stated above, I did not find an example in Mack in which 
unsupervised learning was used. As such, I would not have combined Mack which 
describes supervised clustering with Mangiameli and Kohonen which describe the 
use of SOM, an algorithm utilized in unsupervised learning, to analyze gene 
expression data. 

Additionally, on page 4 of the subject office action, the Examiner states: 

Indeed, one embodiment of Mack's invention is a method to 
determine what genes are regulated by a gene, say, p53. See column 
29. The method comprises taking samples from such cells containing 
p53 mutation and normal cells in parallel, analyzing the expression 
level of plurality of genes, 65,000 in the case of p53, clustering and 
categorizing genes based on their expression level, and building 
causal model. 

The Examiner further states: 

Only after cluster analysis is done, by comparing the clusters of p53 
mutation and wild type, a model is obtained for genes regulated by 
p53. Thus, for the clustering analysis step, Mack does not require 
prior knowledge of any relationship of the genes tested from p53. On 



the contrary, one of the purposes for Mack is to determine the 
relationship of genes of 65,000 with p53. 



As described above in Paragraph 8, Mack involves supervised clustering. As such, I 
interpret the experimental section represented in paragraph 9 to mean that at some 
point the user will select a predetermined number of clusters and assume some 
knowledge about the methodology. Although Mack does set out to determine the 
relationship of genes, certain knowledge is assumed and used to determine this 
relationship. 

Mack, when combined with Mangiameli and Kohonen, does not amount to the 
claimed invention. The combined references in fact, leave the following long-felt 
needs: (i) the need for more sophisticated tools (e.g., accurate assessment of 
statistical significance of results, different types of boundaries for clusters, etc.), (ii) 
the need to analyze different aspects of the data (e.g., time series data sets, 
comparison of different conditions, etc.), and (iii) the need for unsupervised 
clustering tools. To this end, the claimed invention has fulfilled these long-felt needs 
and has provided the Bioinformatics and Genetics communities with a very valuable 
and novel tool to analyze gene expression data, a tool not described by the cited 
references. 

I further declare that all statements made herein of my knowledge are true and that 
all statements made on other information and belief are believed to be true; and 
further, that these statements are made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under section 1001 of Title 18 of the United States Code, and that such willful false 
statements may jeopardize the validity of the application or any patent issuing 
thereon. 
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1996-2001 Ph.D. California Institute of Technology. Biology Division. 

Advisor: Professor Christof Koch 
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Work experience (brief) 

2002-present Whiteman Research Fellow. Massachusetts Institute of Technology. 
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Journal publications 
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